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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJICHA HAa OCHOBE
NOJIOKEHUH M TpeOOBaHMI K pe3yiabTaTaM OCBOEGHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaepanbHON
paboueii mporpaMMbl Bocniutanus U Konuenuuu npenoaasanus yueoHoro npeamera «Dusukay.

Copep:xanue mporpaMMsbl 1o ¢u3MKe HANpaBiIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH OOYYAaIOLINXCS U OPTaHU3alUI0 U3Y4YeHUs1 (PU3UKU Ha JAEATEIbHOCTHOW OcHOBe. B
nporpamMme Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOro mpeaMeTa B peaju3aluu
tpeboBanuii ®I'OC OOO Kk nIaHUPyEeMbIM JUYHOCTHBIM W METAlPEIMETHBIM pe3yJibTaTaM
o0ydeHHUs, a TaKkKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX y4eOHBIX IPEIMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHUs.

[IporpamMMa mo ¢u3uke ycTaHaBIUBaeT paclpeselieHne y4eOHOro marepuaia IO rojam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YUYECHHUSI TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHUS IPEIMETHOTO COJAEP>KaHUS U yUETEe BO3PACTHBIX 0COOEHHOCTEN
o0yyarouuxcsi.

[IporpamMma no ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUs METOAMYECKON MOMOIIU YYUTEINO B
cO37aHUU paboyel MPOrpaMMBI 110 Y4EOHOMY IIPEIMETY.

du3ukKa SABIAETCS CUCTEMOOOPA3yIOMIMM JJIsi €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUEecKre 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB U SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMueld U Guandeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pa3ibl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CIIOCO0a MOIYyYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OnHa W3 TIaBHBIX 3a/1a4 (PU3MUECKOro 0Opa3oBaHUs B CTPYKType OOmEero oOpa3oBaHHS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U HUHTEpeca K Hayke Yy
oOyyJarouuxcsi.

WN3yyenne ¢usukn Ha 0a30BOM YpOBHE [MPEANONAracT OBJaJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH,  XapaKT€PU3YIOUIMMH  €CTECTBEHHOHAyUHYI) TI'PAMOTHOCTb: HAay4YHO
OOBSCHSATH SIBIICHUS,

OLIEHMBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOI'O UCCIIE0BAHNUS;

UHTEPIIPETUPOBATh JaHHBIE M MCIOJIb30BaTh HAyUYHBIE J0KA3aTEJIbCTBA JUISl IOJyYEHUs
BBIBOJIOBY.

Ilenn wusyyeHus GU3UKM Ha YPOBHE OCHOBHOIO 0O0Iero oOpa3oBaHUsl ONpEeNeHbl B
Konnenmuu npenoaasanus yyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®@enepanuu, peaau3yroIUX OCHOBHBbIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepkAEHHONW pemeHnneM Koimermn Munncrepersa npocsenieHust Poccuiickonn @epepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyueHus: Gpu3uku:

npuoOpeTeHne MHTepeca W CTPEMIICHUs OOydYaloUIMXCsl K Hay4YHOMY H3YUEHHIO MPUPOBI,
Pa3BUTHE WX UHTEIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;

pa3BUTHE  TPEACTaBICHUH O HAyYHOM  METOJe TMO3HaHMA M (OPMHPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIIEHHUS K OKPY KAIOLIUM SIBICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS Kak pe3yjibTaTa M3Y4YEHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dbopmMHUpoBaHKE TPEACTABICHUNA O POJIM (PU3UKHU JIJIsl PA3BUTHUS JAPYTHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHil;

pa3BUTHE MpeACTaBICHUI 0 BO3MOXKHBIX chepax Oyay1iei npodeccuoHanbHOM AeATeNbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOATOTOBKA K JaJIbHEUIIIEMy OOYYSHHIO B 3TOM HAIPABJICHHH.

JloCTHKEHHE ATHX Lieel IporpaMMel 1o (prU3KKe Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs
o0ecrnieunBaeTcs pelIeHrueM CIeIYOMUX 3a1au:

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHUHU BEIeCTBA, O MEXaHMYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npUOOpeTeHne YMEHHMH ONHUCHIBATH M OOBACHATH (PU3MUECKUE SBICHHS C HCIIOJIb30BaHUEM
MOJTYyYEHHBIX 3HAHUI;



OCBOEHHUE METOJIOB PEIIEHHUS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIOIB30BaHUEM (DU3MUECKHUX
MoJIeNiel, TBOPYECKHUX M MPAKTUKO-OPHEHTHPOBAHHBIX 337134,

pa3BUTHE YMEHUU HAONIOAATh TPUPOTHBIC SBICHUS U BBIMOIHATH OMBITHI, JTA0OPATOPHBIC
paboThI U AKCTIEPUMEHTAIBHBIC UCCIIEIOBAHMS C MCIIOJIb30BAHUEM N3MEPUTEIIBHBIX IIPUOOPOB;

ocBoeHHE TpHEMOB paboTel ¢ uHMOpManmel (QU3UIECKOTO COACPIKAHUS, BKIFOYAS
UHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKECHUSX (DH3HMKH, aHaIM3 M KPUTUYECKOE OILCHUBAHHE
uHpOpMaLnu;

3HaKOMCTBO CO cdepamu Npo(ecCHOHANTBHON NEesTeIbHOCTH, CBA3aHHBIMU C (PH3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIDKEHHUSX (Qu3udeckold Hayku. Ha
n3ydeHue pusuku (6a30BBI YPOBEHB) Ha YPOBHE OCHOBHOTO 0OIIEro oOpa30BaHUsI OTBOJUTCS
238 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenyaraemelii B mporpamme 1o (pu3uke mnepeveHsb JadopaTOpHBIX PadOT U OMBITOB HOCUT
PEKOMEHIaTEIbHBIN XapakTep, yYUTENb JeNaeT BHIOOp IMPOBEIEHUS JIA0OPATOPHBIX padOT U
OIIBITOB C YYETOM UHIUBUIYAIBHBIX OCOOCHHOCTEW 00YYarOIINXCsl, CIIMCKA YKCIICPUMEHTATBHBIX
3a/laHui, MpeJIaraéMbIX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOTO YK3aMeHa o (pu3uke

COJEP)KAHUE OBYYEHUA

Pazgen 6. TermioBble iBJICHUSA

OcHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU CTPOSHHMSI BELLIECTBA.

Macca u pazmepbl aTOMOB ¥ MOJIEKYJI. OTBITHI, TOATBEPKIAIOIINE OCHOBHBIE TTOTOXKCHHS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Monenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHHM BEIECTBA.

Kpucrannuueckue u amopgusie Tena. O0bsiCHEHUE CBOWCTB I'a30B, KHUAKOCTEH U TBEPABIX TEI
HAa OCHOBE MOJOXEHUI MOIEKYISIpHO-KUHETHYECKON Teopuu. CMauumBaHuE W KallWUIIpHBIC
apieHus. TemnoBoe pacuinpenue U cxarue. Temmneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO
TEIUIOBOTO JIBHKEHUS yacThil. BHyTpenHss sneprus. CriocoObl H13MEHEHHS] BHYTPEHHEH SHEPTUu:
TeIUIonepeiadya U copepuieHre padboTel. Buapl Temonepenaun: TemIOnNpoBOAHOCTh, KOHBEKIUS,
U3ITyYEHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BellecTBa. TemIooOMEH U TemIoBOE
paBHOBecHe. YpaBHEHHE TemIoBoro Oamanca. IlnaBieHne um oTBepAeBaHUE KPHCTATMYECKUX
BEIIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpasoBanue u KoHAeHcamus. Vcmapenue.
Kunenue. YnaenpHass Temiora napooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpaTypbl KHUIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

BnaxxnocTs Bo3yxa.

OHeprus ToIIMBa. Y IebHasl TEeMI0Ta CTOPaHuUs.

[Tpuntmne! padote! TeroBbix aurareneii KI1J1 reroBoro asurartens. TemnoBble nBUTaTeNn
U 3allUTa OKpYyXKarolled cpeabl. 3aKOH COXpPAHEHUS W MPEBPALIEHUS SHEPTHMH B TEIUIOBBIX
nporueccax.

Jemoncmpayuu

Hab6nronenne 6poyHOBCKOTO JBHYKEHUS.

Habmonenue nudpdysumn.

HaOmroteHne sSIBICHUI CMAaYMBAHMS M KAITAJUTSIPHBIX SBJICHHH.
Habmronenue TemnoBoro paciipeHus Ted.

V3MeHeHre qaBJIeHUs Ta3a MPU U3MEHEHUN 00bhEMA U HarpeBaHUM HITH OXJIKICHUH.
[TpaBuia u3MepeHus TEMIIEPATyPHI.

Buael Terionepenayn.

OxnaxaeHre Ipyu COBEPIICHUH PAOOTHI.

Harpesanue nipu coBepiiieHHH paOdOTHI BHSIITHUMHE CHJIAMH.
CpaBHeHUE TEIIOEMKOCTEH pPa3IMYHBIX BEIIECTB.
HaOmronenne KuneHus.

Habnroienre mocTosHCTBa TeMITepaTyphbl PH TIJIABJICHUU.



Mogenu TerioBEIX ABUTATEIIEH.

Jlabopamopuvie pabomsl u onvimol

OnbITh! 10 OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO IPUTSKEHHUS.

OnbITHI 10 BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIJIOBOTO PaCIIMPEHHs ra30B, KHUJIKOCTEH U TBEPIBIX Tell.
Onpenenenne AaBICHHUS BO3yXa B OaJUIOHE LIMPHUIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJICHUs BO3/lyXa OT €ro 00béMa U HarpeBaHus Win
OXJIaXKICHUSL.

[TpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTHU JUIMHBI CTOJIOUKA KUAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTyphbl.

HaOnronenue u3MeHeHUs BHYTPEHHEH SHEpruM Tejla B pe3yJibTaTe TeIuloneperayd U pabdoThl
BHEIIIHUX CHIL

HccnenoBanue siBJIEHUs TEINIOOOMEHA IPU CMEIIMBAHUU XOJOJHON U ropsiueil BObI.
OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW IpPH TEIUIOOOMEHE C HarpeThiM
METAJUINYECKUM LIMIIMHIPOM.

Omnpexnenenne yaelbHON TETNTOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3yXa.

OnpezneneHue yaelbHON TEIIOTHI IJIaBJIEHUS JIbJA.

Paznen 7. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS

Onektpuzanus Ten. J[Ba poaa 3JeKTpUUecKuX 3apsaoB. B3zauMoseicTBrue 3apsyKEHHBIX TeEl.
3akon KyrnoHa (3aBUCMMOCTB CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT BEIMUYMHBI 3apsA0B U
pacCTOsTHUS MEXKIy TeJaMu).

Onektpuueckoe mozne. Hanmpsok€HHOCTH snexTpuyeckoro mosns. [IpuHnun cyneprno3unuu
AIIEKTPUYECKUX I0JIEN (Ha KAaUECTBEHHOM YPOBHE).

Hocutenu a5ekTpudeckux 3apsaoB. DJIeMEHTapHBINA dIeKTprudeckuii 3apsaa. CTpoeHue aToma.
[TpoBOIHUKY U AMAIIEKTPUKHU. 3aKOH COXPAHEHUSI DJIEKTPUUECKOTO 3apsijia.

DNEeKTpUYECKU TOK. YCIOBUS CYILIECTBOBAHUS AJIEKTPUUECKOro ToKa. McTouHukm
MOCTOSTHHOTO TOKa. JIeHWCTBHSI 3JIEKTPUUECKOTO0 TOKa (TEIJIOBOE, XMMHMUYECKOE, MarHUTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onexktpuueckas uenb. Cuia Toka. OnekTpuueckoe HamnpsbkeHue. ComnpoTHBIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 118 ydacTka Lenu.
[TocnenoBarenbHOE U MapauIeIbHOE COCTUHEHUE TIPOBOTHUKOB.

Pabota u MomHOCT AmekTpuyeckoro Toka. 3akoH Jxoyns—JIeHna. DiaekTpuueckue 1enu u
MOTpeOUTENH IIEKTpUUECKOon sHeprun B ObITy. KopoTkoe 3aMbIkanHme.

IlocTossHHBIE MarHuThl. B3amMojelcTBHE MOCTOSHHBIX MArHMTOB. MarHuTHOE IIOJE.
MarnuTtHoe nojie 3eMJIM U €ro 3HaYeHHE JJIs1 ®KU3HU Ha 3emie. OnbIT Dpcrena.

MarsuTHO€ 10JIe JIEKTPUIECKOro Toka. [I[puMeHeHne >11eKTpoMarHuToB B TEXHUKE. [[elicTBue
MarHuTHOTO TIOJISi Ha TPOBOJHUK C TOKOM. OJIEKTPOJBUTATENh IOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 3€KTPOIBUTAaTENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  ®@apanesd. SBieHue  dAeKTpoMarHUTHOM  mHaAykiuu. [IpaBuno  Jlenna.
OnekrporeHepatop. CrnocoObl TOMYyYEHHUsS AIEKTPUYECKOW HSHEPruu. JNEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu

DnexTpu3anus Tell.

JIBa poJia SEeKTPUYECKUX 3apsA0B U B3aNMOJEHCTBHE 3apsyKEHHBIX TEll.
YCTpOUCTBO U JEUCTBUE IEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAsT MHIYKIHS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MogenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPAUYECKOIO ITOJIS.



M cTOYHMKN TOCTOSSHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJKOCTH.

["a30BbIii pazps.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

W3mepeHne 31eKTpUYECKOro HaIlPsKEHUS. BOJIbTMETPOM.

Peocrar u Mara3uH cOnpoTHUBIICHUM.

B3anMozeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHrue HEBO3MOKHOCTH Pa3IeICHHs MOI0COB MarHUTa.
MopenrpoBaHue MarHUTHBIX TOJIEW MTOCTOSTHHBIX MarHUTOB.
OmneiT OpcTena.

MarsnuTtHoe 1nosie Toka. JJIeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.
DJIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS AIEKTPOMATHUTHON MHIYKIUU.

OnbiTel Dapajes.

3aBUCHUMOCTH HaIpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie padbomot u onvimol

OnbIThI 10 HAOJIOAEHUIO AJIEKTPU3ALUMU TNl MHAYKLIKEN U PU CONPUKOCHOBEHUU.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO NOJIS HA IPOBOJHUKU U IUIJIEKTPUKH.

COopka u IpoBepKa padOTHI JEKTPHUICCKOH IISTTH TOCTOSHHOTO TOKA.

M3MepeHue U peryJInpoBaHUE CUIIbI TOKA.

W3mepenue u peryinpoBaHue HalPsHKEHUS.

HccnenoBanne 3aBUCUMOCTY CHJIBI TOKA, MAYILETO YEPE3 PE3UCTOP,
OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

OneIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD MIEKTPUYECKOTO COIPOTUBIICHHUS
MPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYEHHs U MaTepHara.

ITpoBepka mnpaBuila CIIO)KEHHS HANpPsDKEHUN IPHU IIOCIEAOBATEIBHOM COECIUHEHUHM JIBYX
PE3UCTOPOB.

IIpoBepka nmpaBuiia AJis CUIIBI TOKA MIPH MAPAJLIEIBHOM COETUHEHUH PE3UCTOPOB.

Omnpenenenre pabOThHI IEKTPUUECKOT0 TOKA, UYIIETO Yepe3 Pe3UCTOP.

Onpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIJAMIIOUKY, OT HAIIPsDKEHUS Ha HEM.

Omnpenenenne KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMOJAEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

N3yueHre MarHuTHOT'O TOJIsI TOCTOSTHHBIX MarHUTOB IIPU MX OOBbEJMHEHUH U pa3/IeIeHUN.

WccnenoBanue 1efCTBUS JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITHI, NEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI B3aMMOJEHCTBHUS KATYIIKH C TOKOM H

MarHura oT CHJIbl TOKa U HaIIPaBJIEHUS TOKA B KaTYLIKE.

N3ydeHne neicTBYUsI MAarHUTHOTO MOJISL HA IIPOBOJIHUK C TOKOM.

KoncTtpyupoBanue u usyueHue padoThl FIEKTPOABUTaATENS.

N3mepenue KIIJ[ anexTpoaBurareabHOl yCTaHOBKH.

OMnBITHI IO UCCIIEOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW MHAYKIIMU: UCCIIeIOBaHHUE
W3MEHEHUH 3HAaYEHMsI U HAaIIPABJICHUS UHAYKLIIHOHHOIO TOKa

MVMIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS NPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
W3ydenune ¢pu3nky Ha ypoBHE OCHOBHOI'O 0OILIEro 0Opa30BaHMs HAIPABIEHO Ha JOCTHIKEHHE

JUYHOCTHBIX,  METAa-NPEAMETHBIX M  MNPEIMETHBIX  00pa3oBaTelbHBIX  PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHBI



B pesynbrare n3ydenus (pU3MKHU Ha ypOBHE OCHOBHOT'O 0011Iero 00pa3oBaHus y 00y4aromerocs
OynyT chopMHUPOBaHbI CIIEAYIOIINE IUYHOCTHBIE PE3YJIbTAThl B YACTH:

1)

2)

3)

NATPHOTHYECKOI0 BOCIIUTAHUS:

IPOSIBJIIEHUE UHTEpeca K KICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (pusnueckoi
HAYKH; IEHHOCTHOE OTHOILIEHHE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX (DU3UKOB;
IrPaKIAHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKJICHUN OOIIECTBEHHO-3HAYMMBIX U ATUYECKHUX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JTOCTHXKEHUHN (U3HKHY;

OCO3HAaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX NPUHIUIIOB B JEATEIBHOCTH YUEHOTO;
ICTETHYECKOr0 BOCIIMTAHUA:

BOCIIPHATHE ICTETHUECKUX KadecTB (PU3NUYECKON HAayKu: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

OCO3HaHME LIEHHOCTH (PM3NYECKOM HAyKHM KaK MOIIHOTO MHCTPYMEHTa IO3HaHUSA MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEUILEH COCTABIISIIOLIEN KYJIbTYPBI;

pa3sBUTHE HAay4yHOH JII00O03HATENBHOCTH, UHTEPECA K UCCIIE0BATENIbCKOM 1eATENbHOCTH;
5) ¢popMupoBaHus KYJIbTYPHI 3I0POBbSI H IMOIHOHAJILHOTO 0JIATOTIOTYYHSI
OCO3HaHME IIEHHOCTH O€30MacHOro o0pa3a >KU3HU B COBPEMEHHOM TEXHOJOIMUYECKOM
MHUpPE, BaXHOCTH IpaBUJ OE30MacCHOrO IOBEACHMSI Ha TpPaHCIOpPTE, Ha J0porax, ¢
JIEKTPUUECKUM M TEIUIOBBIM  00OpyAOBaHMEM B JOMAllHUX  YCJIOBUSX;
c(hopMUPOBAHHOCTH HaBbIKa pedIeKCUM, TPU3HAHUE CBOETO IpaBa Ha OUIMOKY U TAKOTO
JKe MpaBa y Jpyroro 4eji0BeKa;

6) TpyA0BOro BOCIIMTAHUS:

AaKTUBHOE y4acTHE B PELICHUU MPAKTHUYECKUX 3a]ad (B paMKaxX ceMbu, 00pa30BaTelIbHON
OpraHM3aluy, TIopoja, Kpas) TEXHOJIOIMYECKOM M COLMalIbHOM HANpaBIEHHOCTH,
TpeOYIOLIMX B TOM YUCIIe U (PU3MUECKUX 3HAHUI;

MHTEpEC K MPAKTUYECKOMY M3YyYEHUIO podeccHii, CBA3aHHBIX ¢ (PU3UKOIA;

7) IKOJI0TrHYeCKOr0 BOCIIMTAHMSA:

OpUEHTAIlMsl Ha TNpUMEHEHHEe (U3NYECKUX 3HAHMM JUIsl peuieHus 3a7ad B 00JacTH
OKpYXarollel cpezibl, INIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IOCJIEICTBUI
JUISL OKPYXKAIOIIEH Cpeibl;

0CO3HaHME TTI00ATBHOTO XapaKkTepa 3KOJIOIMYECKUX Mpo0ieM U MMy Tel ux pelieHus;

8) ajmanTanuMm K M3MEHSIIOIIMMCH YCJIOBHSM COLUAIBHOW M TPHPOIHON cpeabl:
HOTpeOHOCTh BO B3aMMOJICHCTBUM NpPU BBIMOJHEHUHM HCCIEAOBAaHUM M MPOEKTOB
(bu3nYeCcKOil HaNPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JAPYTHUX;

NOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpe3 IPAaKTUYECKYI0 JAESITEIbHOCTD;
NOTPEOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM yucie (OpMYyJIHpPOBaTh WIEH,
HOHATHS, TUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBJICHUSX;

OCO3HaHHE AEPUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH (U3UKH;
IUIAaHUPOBAaHUE CBOETO pa3BUTHS B MPHOOPETEHUH HOBBIX (U3UYECKUX 3HAHMIA;
CTpeMJICHHE aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBSI3U IIPUPO/IbI, 0OLIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIOJIb30BaHUEM (PU3UUECKUX 3HAHUMH;

OIICHKa CBOMX JEMCTBHI C y4€TOM BIIMSHUSA Ha OKPYXKAIOUIYIO Cpery, BO3MOXKHBIX
17100aTbHBIX TOCIEICTBHH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynpraTe ocBOeHHsS mHporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHus y oOywaromierocst OyayT chopMHUpPOBaHbI MeTa-IIPpeIMETHBIE PEe3yJIbTaThl,
BKJIIOUAIOIIME [TO3HABATENIbHBIE YHUBEPCAIbHbIE YUeOHbIE 1€HCTBUS, KOMMYHUKATHBHbIE
YHHMBEpCaJibHbIE YUeOHbIE IeHCTBUS, PETYIISATUBHbBIE YHUBEPCAIbHbIE yUeOHbIE NEHCTBUS.

ITo3HaBaTenbHBIC YHHBepPCAJbHbIe yUeOHbIe AeliCTBUS



ba3zoBble Jornueckue JeMcTBHUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKH OOBEKTOB (SIBJICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAIIMK, OCHOBAHUS JJIsi 0000IIeHNS U
CpaBHEHMUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B pACCMATPUBAEMBIX (DaKTax, JaHHBIX U
HaOJIOJICHUSAX, OTHOCSIIMXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIIATD HpI/I‘-II/IHHO-CHG,Z[CTBGHHLIe CBs3U HpI/I I/I3le€HI/II/I (bPISI/I‘-IeCKI/IX SIBJIGHI/Iﬁ 148
MPOIECCOB, [€JaTh BBIBOABI C HMCIOJb30BAHUEM JICIYKTUBHBIX W HWHIYKTUBHBIX
YMOSaKHIOHCHHﬁ, BBIABUT'ATH THUITOTE3bI O B3ANMOCBA3AX (I)I/ISI/I‘-IGCKI/IX BCIIMYUH,

CaMOCTOSITEIbHO BBIOMPATh CIOCOO pernieHuss ydeOHOH (u3MUecKo 3amadu
(cpaBHEHUE HECKOJIBKUX BAPHAHTOB PEIICHUS, BRIOOP HaHOOJIee MOAXOASIIETO ¢ YIETOM
CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHER).

Ba3zoBrble ucciaenoBareLCKHe AeliCTBHA:

WCIIO0JIb30BaTh BOMPOCKHI KaK MCCIEI0BATEIbCKUNA UHCTPYMEHT MO3HAHUS; TTPOBOJIUTH
10 CAMOCTOSATENILHO COCTaBJICHHOMY TUIaHY OIBIT, HECIIOKHBIA (PU3HUECKUI DIKCIIEPUMEHT,
HEOOJIBIIIOE HCCTIe0BaHNE PUBUUYECKOTO SIBIICHUS;

OLICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIHNIO, TTOTYUYECHHYIO B XOE
MCCJICI0BAHMS WIIM SKCIIEPUMEHTA;

camMocCTosITeNbHO  (OPMYyIHUPOBaTh OOOOIIEHHS ¥  BBIBOJABI IO  pe3ylbTaTam
MPOBEAEHHOTO HAOJIOICHUSI, OTIBITA, UCCIEAOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3HUESCKUX MPOIIECCOB, a TAKKE
BbIABUT'ATHb npeﬂnonomem/m 06 nux pa3BI/ITI/II/I B HOBBIX yCJIOBI/IHX 1 KOHTCKCTAax.

Pa6ora ¢ undpopmanmeii:

NPUMEHATh Pa3IMYHbIE METOJbI, HHCTPYMEHTHl M 3alpOoChl NPH TOMCKE M 0TOOpe
UH(OPMALIUY WU TAHHBIX C YYETOM MPEUIOKEHHON yueOHOW (PU3NIecKoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHPOPMAIIUIO Pa3INIHBIX
BUOB U (POPM TIPEIICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY IpeIcTaBIeHUs MHPOpPMALUU U
WITIOCTPUPOBATh pelIaeMble 3a/Ja4d HECIOKHBIMUA CXEMaMH, JIHarpaMMaMH, WHOU
rpaduKoi 1 UX KOMOMHALIUAMHU.

KoMMmyHukaTHBHBIE YHUBeEpPcadbHbIe yueOHbIe 1eiiCTBHUS:

B XOJie¢ OOCYyXJeHUsI y4eOHOTO MaTepualia, pe3yJbTaToB JIA0OpAaTOPHBIX paldOT U
MPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY OOCYkK/IaeMOil TEMBbI U BBICKA3bIBaTh WJEH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJIaroKeIaTeIbHOCTH OOIICHNS;

COTMOCTABJIATh CBOM CYXACHHUS C CYXICHUSMH JPYTMX YYacTHUKOB JIMAiora,
0OHapy»XUBaTh pa3InYMe U CXOACTBO MO3UIUII;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

HY6J'II/I‘~IHO MNpEaACTaBJIATh PE3YIbTATHI BBITIOJTHEHHOTI'O (i)I/I?)I/I'-IeCKOFO OIlbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

MOHUMATh W MCIOJb30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIUBUAYaTbHOU pabOThI
MIPH PEIICHUH KOHKPETHON (PU3NYECKON MPOOITEMBI;

INpUHUMATh LCIU COBMECTHOU ACATCIIBHOCTH, OPIraHHU30BLIBATH )IefICTBHSI no eé
JOCTHIKEHUIO: PaCIpeliesiTh POJU, 0OCYXAaTh MPOIECCHl M Pe3yJbTaThl COBMECTHOM
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBHITIONHATh CBOIO YacTh Pa0OThI, JOCTHUTas Ka4eCTBEHHOTO pe3ysbTara Mo CBOEMY
HaIpaBJICHUIO U KOOPAUHHUPYA CBOU HeﬁCTBHﬂ C IpyruMHu 4JiI€HaMU KOMaH/bI;

OIICHMBATh KAauyeCTBO CBOETO BKJaJa B OOMMA MTPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YUYaCTHUKAMH B3aHMOICHCTBHSI.

PerynsitTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBHS
Camoopranuzanus:



BBISBIISATH IPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOMUX ISl PEIICHUS
(bU3UYEeCKUX 3HAHU;

OpPUEHTHPOBATLCS B PA3IMYHBIX IOAXO0JAaX MPUHATHS pEUIeHUH (MHAMBHIyaJIbHOE,
NPUHSATHE PEIICHHS B TPYIIIIE, IPHHATUE PEIICHUH TPYTINOi);

CaMOCTOSITENILHO COCTAaBJIATh AJITOPUTM pemIeHUs (DU3MYECKON 3aJadyd WId IJIaHa
UCCIICIOBAaHUS C YYETOM MMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTCH,
apryMEHTUPOBATH MPEIJIaracMble BApPUAHThI PEILICHU;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH HHTEJJIEKT:

JaBaTb aI[eKBaTHyIO OI.[CHKy CI/ITyaLII/II/I 158 HpezmaraTb IJ1aH eé U3MCHCHUA,

OOBSACHITh TPUYMHBI JOCTHIKECHUS (HEIOCTHIKEHHUS) pe3yJbTaTOB JEATEIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B JICATEILHOCTh (B TOM YHCJIE B XOJI BBIMOJTHEHUS (PH3NIECKOTO
WCCJICIOBAHMSI WIH MIPOCKTA) HA OCHOBE HOBBIX 00CTOSITENILCTB, N3MEHHUBIIIUXCSI CUTYaIUH,
YCTAaHOBJICHHBIX OIMMOOK, BOZHUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIETU U YCIOBUSM.

CTaBUTH ceOsl HA MECTO JIPYrOro 4ejaoBeKa B XOJ€ CIopa WM TUCKYCCHH Ha HAYYHYIO
TeMy, IIOHUMAaTh MOTHUBHI, HaMepeHI/Iﬂ u HOFI/IKy [[perFO.

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpU pelIeHud (U3NYECKUX 3aJad WId B
YTBep)KI[eHI/IFIX Ha Hay‘-IHBIG TEMBI U TAKOC XKC npaBo IIPYFOFO.

HNPEAMETHBIE PE3YJbTATbBI

K koHiy oOydyeHus B 8 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

UCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBH)KEHUE aTOMOB U MOJIEKYI,
arperaTHple COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIE Tela, HACHIIICHHBIA H
HEHACBILLCHHBII Tap, BIaKHOCTh BO3/yXa, TEeMIeEpaTypa, BHYTPEHHsS SHEpIus, TEIUIOBON
JBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsijl, JJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE I10JIE;

pas3nuyatsh siBJIeHUs (TEIUIOBOE PaCIIUPEHUE U CXKATUE, TEIJIONEepeaayda, TEIJI0BOE PABHOBECHE,
CMauMBaHME, KANMJULIPHBIE SIBICHUS, UCIIAPEHHUE, KOHACHCALNA, IJIABJICHUE, KPUCTAIIM3ALUL
(oTBepneBaHUE), KHIIEHHE, Terulonepenaya (TEMIONPOBOJIHOCTb, KOHBEKLHUS, W3Iy4YEeHUE),
NIEKTPU3ALNs Tel, B3aUMOJECHCTBHE 3apsAlOB, IEHCTBUSA DJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHNE, B3aUMOJIEHCTBUE MAarHUTOB, JEWCTBUE MArHUTHOIO TOJIS HA NMPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHAs MHIYKIHA) MO OMUCAHUIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHNUE U3YyUYEHHBIX (PU3NYECKUX SIBICHUI B OKpY’XKalollleM MHpE, B TOM
ymciie pU3NYecKue SBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHHUE M KallUJUIAPHBIE SIBICHUS B
npUpoie, KpUCTaIbl B pupoe, uznydenue CoiHIla, 3aMep3aHrue BOJOEMOB, MOPCKHE OpHU3BI,
00pa3oBaHUE POChI, TyMaHa, UHEsl, CHEra, AEKTPUUECKHE SABICHHs B aTMOc(epe, IEKTPUIECTBO
KHUBBIX OpPraHU3MOB, MarHWTHOE Mojie 3eMiH, Jpeiid MOIHOCOB, POIb MArHUTHOTO IO JUIS
KU3HU Ha 3emiie, MOJSIPHOE CHUSHUE, MIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7ja4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

ONKCHIBaTh M3yUEHHBIE CBOICTBa Tel M (U3MUECKHE SIBJICHHUS, HCIONB3Yys (u3nueckue
BEJIMUMHBI (TEMIIepaTypa, BHyTPEHHs SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yAEIbHAs TEIJIOEMKOCTh
BEIIECTBA, YAEIbHAs TEIUIOTAa IJIABJICHUS, YAEIbHAas TEIUIOTa MapooOpa3oBaHMsl, yJelbHas
TEIJIOTa CrOpPaHUsl TOIIMBA, KOI(Q(UIMEHT MOJE3HOr0 JEHCTBUSA TEIUIOBOW MAIIWHBI,
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3[yXa, 9IEKTPUUYECKUM 3apsi, CWiIa TOKa, JJIEKTPUYECKOe
HanpsDKEHUE, COMPOTHBIEHUE MPOBOJHUKA, YJEIbHOE CONpPOTHBIEHUE BellecTBa, pabdora u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKHUI CMBICI
UCTIOJIb3YEMBbIX BEIMYMH, 0003HAYEHUSI U eIMHUIIBI (PU3MUYECKUX BEITMYUH, HAXOIUTh (DOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYMHY C JIPYTUMH BEJIMYUHAMH, CTPOUTH TpapuKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYMH;



XapaKTepu30BaTh CBOICTBA Tel, (PU3NYECKHE SBICHHS M TPOLECCHI, MCIOJIb3Ys] OCHOBHBIC
HOJIOKEHUS MOJIEKYJISIPHO-KHHETUUECKONH TEOPUH CTPOEHUS BEIIECTBA, IPUHIUI CYNEPIO3ULIUN
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUs 3apsza, 3akoH Oma 1 y4yacTKa Lenw,
3akoH Jlxoynsa—JleHna, 3aKkOH COXpaHEHUs SHEPTUH, IIPU 3TOM J1aBaTh CJIOBECHYIO ()OPMYIHPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMATHUECKOE BBIPAKEHHUE;

OOBSICHATh (PU3MUECKHE IPOLIECCHl U CBOMCTBA TeJl, B TOM YMCJIE€ M B KOHTEKCTE CHUTyalui
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00BsSICHEHHE M3 |—2 JIOTMYECKHUX IIaroB ¢ OMOpOM Ha 1—2 WM3Y4YEHHBIX CBOWCTBA (PU3HMYECKHUX
SIBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJauu B 2—3 IEHCTBHS, UCOJb3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOLIUE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a yCIOBHS 33/1a4M 3aIHCHIBAaTh KPAaTKOE YCIOBUE,
BBISBJIATH HEJOCTATOK JAHHBIX JUI1 PpELIeHUs 3a/Jadyd, BBIOMpaTb 3aKOHBI M (HOPMYyIIBL,
HeoOXOoquMble JUIsl €€ pelIeHUs, NMPOBOJUTH Pacd€Tbl M CPaBHMBATh IOJYYEHHOE 3HAUEHUE
(Gu3M4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIMTh HpPU TMOMOLIM (PU3MUYECKHX METOJOB,
UCMONb3Yysl OINMCAaHUE HCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOJIOKEHHE, OLIEHUBATh
IPABUJIBHOCTD MOPsIIKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOJIbI;

IIPOBOJIUTH OMBITHI 10 HAOMIONEHUIO (PU3UYECKUX SIBICHUH MM (U3UUYECKUX CBOICTB Tel
(KanwIsipHbIE SIBJICHHUS, 3aBUCUMOCTb [JaBJIEHMSI BO3JyXa OT €ro o0béMa, TemIiieparypsl,
CKOPOCTH IIpollecca OCTbIBAaHMS M HarpeBaHUs NpU HU3IYYEHUH OT IBeTa W3JIyvaromei
(moryomaroneil) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATYpPbI >KUJIKOCTH U
wIomaau €€ IMOBEpXHOCTH, AJIEKTpU3alUs TeJ U B3aMMOJAEHCTBHE 3JICKTPUYECKHUX 3apsiJioB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHMTOB, BU3yaJlIM3alllsl MAarHUTHBIX II0JIEH MOCTOSHHBIX
MarHuTOB, JI€HCTBHS MAarHUTHOIO IOJS Ha HMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa  3JEKTPOJBUIATENsl  IOCTOSSHHOINO  TOKa):  (OpMyIHpoBaTb  MPOBEPSEMbIE
HPENONI0KEHUs, COOMpaTh YCTAHOBKY U3 IIPEUI0KEHHOI0 000py10BaHMsl, OIIUCHIBATH X0/ OTIbITA
1 GOpPMYIHPOBATH BHIBOJIBI,

BBINOJIHATE NPSIMbIE M3MEPEHMsI TEMIIepaTypbl, OTHOCUTEIBHOM BIaKHOCTH BO3yXa, CHJIBI
TOKA, HaIIPSKEHUS C MUCTI0JIb30BaHUEM aHAJIOTOBBIX IPUOOPOB U AATYMKOB (PU3HUECKUX BETUUMH,
CpaBHUBATh PE3yJIbTaThl U3MEPEHUN C YUETOM 3aJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

MPOBOAUTh HCCIIEJJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIUYUHBI OT JpYyrod c
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTb COIPOTUBIICHHSI TPOBOHUKA OT €r0 JUIUHBI,
IUIOUIA/IM TIONEPEYHOTO0 CEUEHUs U YAENIbHOTO COMPOTHBIICHHS BEIECTBA MPOBOJHHUKA, CHIIbI
TOKa, HAYLIETO Yepe3 MpPOBOAHMK, OT HANpPsDKEHUsS Ha MPOBOJHHMKE, MCCIEIOBAHNE
MOCJIEI0BATENBHOIO U MAapalIeIbHOIO COEUHEHHUH MPOBOJHUKOB): IJIAHUPOBATh HCCIIEI0BAaHUE,
coOMpaTh YCTAaHOBKY U BBINOJHATh U3MEPEHHUs, CIEAys NMpeIoKEHHOMY IUIaHy, (MKCHUpPOBAThH
pe3ynbTaThl MOJYyYEHHOW 3aBUCUMOCTH B BHUJAE Tabnull U TrpapuKoB, AeNaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEA0BaHNUs;

MIPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUMH (yAeIbHas TeMI0EMKOCTh BEILIECTBA,
COIIPOTHBIIEHUE TMPOBOJHMKA, pabOoTa M MOIIHOCTh 3JIEKTPHUUECKOrO TOKA): IUIAHUPOBATH
U3MEpEeHUs], cCOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CJeNys MPEAJIOKEHHON UHCTPYKIMH, U
BBIUNCIIATH 3HAYEHNE BEIMUNHBL,

co0JIroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHHEM;

XapaKTepu30BaTh MPUHIMUIBI ACHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHHUUYECKUX YCTPOMCTB C
ONOPOM Ha UX ONUCaHUsI (B TOM YMCIIE: CUCTEMAa OTOIIEHUS IOMOB, THTPOMETp, TapoBasi TypOuHa,
amIepMeTp, BOJBTMETP, CUETUUK IJIEKTPHUUECKOW ISHEPrHH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKHE MIPEAOXPAHUTEIH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MHCIOJNb3ys 3HAHHUS O CBOMCTBax
buznyecKux sIBICHUN U HEOOXO0AUMbIe (PU3NUECKHIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA U U3MEpPUTENbHbIE PUOOPHI 110 CXEMaM U
CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEITH
BHYTPEHHEI0 CrOpaHus, AJIEKTPOCKOII, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKUX LENel ¢
MOCNIEI0BAaTENbHBIM UM MapajUIeNIbHBIM  COEIMHEHUEM 3JEMEHTOB, pa3juyas yCIOBHbBIE
0003HaUEHHSI ATIEMEHTOB JIEKTPUYECKHX IICTICH;



MIPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIIHIO O TPUMEpax) MPaAKTUIECKOTO UCTIOTb30BAHUS
(bU3NYEeCKUX 3HAHUW B MIOBCETHEBHOW KU3HM JJIs1 0OecTieueHnst 0€301MacHOCTH MPU 00paIlieHu! ¢
npubopaMi ¥ TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHUS 3J0POBbsI M COOIIOJICHUS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIIEH cpelie;

OCYIIECTBIISTh MOWCK WH(pOpManuu (HU3MUECKOro coaepkanus B HMHTepHeTe, HA OCHOBE
MMEIOIINXCS 3HAHUN ¥ TTyTEM CPaBHEHUS JIOTTOJTHUTEIIBHBIX HCTOYHUKOB BBIJIEIATH HH(POPMAIIHIO,
KOTOpasi SIBJISETCS MPOTUBOPEUNBOM HIIM MOKET OBITh HEIOCTOBEPHOM;

WCIIOJIB30BaTh TIPH BBHIMOJHEHUHM YUYEOHBIX 3aJaHUi HAYYHO-TIONMYJISIPHYIO JIUTEPATypy
(U3HYECKOTO COACpKAHMS, CIPABOYHBIC MaTepUalbl, pecypchl ceTu WHTepHeT, BIalueTh
npuéMaMy KOHCTICKTHPOBAHUSI TEKCTa, NpeoOpa3oBaHus HHPOPMAIMH M3 OIHOW 3HAKOBOU
CHUCTEMBI B JIPYTYIO;

C03/71aBaTh COOCTBEHHBIC MMChbMEHHBIE U KPATKUE YCTHBIE COOOIICHHS, 0000111ast HH(MOPMAITHIO
U3 HECKOJBKUX MCTOYHHKOB (PU3UYECKOTO COJEPIKAHUS, B TOM UYUCIE IMyOJMYHO TPEICTABIATH
pe3yiabTaThl TMPOCKTHOW WM MCCIIENOBATEIbCKONW ACATEIBHOCTH, IIPH OSTOM TIPaMOTHO
WCIIOJIb30BaTh M3YUYCHHBIA MOHATUIHBINA ammapar Kypca (U3HUKH, COMPOBOXAATh BBICTYTICHUE
MpE3EHTALNECH;

MIPH BBIMOJTHCHUN YI€OHBIX POCKTOB M UCCIICAOBAHUN (PU3NICCKUX ITPOIIECCOB PACTIPEICIISTh
00513aHHOCTH B TPYIIIE B COOTBETCTBHH C IOCTABICHHBIMU 33/1a4aMH, CIIEIUTH 32 BBIIOJIHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJ B
JEeSTEIbHOCTD TPYIIIbL, BBICTPAUBAaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, IPOSIBIISISI TOTOBHOCTD

paspeniatb KOH(INKTHI.

TEMATHYECKOE INTAHUPOBAHMUE

Ne HanmenoBanue paznenos u Kon-Bo IIporpamMmmMHoe conepkaHue OCHOBHBIE BUABI JCATEIEHOCTH
n/m TeM y4eOHOro nmpenmera 4acoB o0yJarommxcs
Paszgen 1. TenyioBble iBJIeHUS
11 CtpoeHue 1 CBOHCTBa 7 OCHOBHBIE [TOJIOKEHUS HaGumoenne n nHTEpIpeTaIns

BCIICCTBA

MOJICKYJISIPHO-KMHETUYECKOM
TEOPUH CTPOEHUS BEILlECTBA.
Macca u pa3mepsl aTOMOB 1
MOJIEKYIL.

OMBITH, MOATBEP>KAAIOIIHE
OCHOBHBIE TTOJIOKEHHS
MOJICKYJISIPHO-KMHETUYECKOM
TEOPHUH.

Mogpenu TBEPAOTO, XKUAKOTO
U Ta3000pa3HOro COCTOSTHUM
Benecta. Kpucraminueckue
1 aMop(HBIE Terna.
OOBsiCHEHNE CBOMCTB Ira3oB,
JKUIKOCTEH 1 TBEPIBIX TET HA
OCHOBE IOJI0XKEHHUH
MOJIEKYJIIPHO-KUHETHUECKOU
TEOPHH.

CMmauuBaHue u KalmWUIAPHBIC
SIBTICHHS.

TemnoBoe pacmmpenne n
cKaTHe

OIIBITOB, CBUETEIbCTBYIOLIUX 00
ATOMHO-MOJIEKYJISIPHOM CTPOCHUHU
BEI[ECTBA: OMBITHI C PACTBOPEHHEM
Pa3IMYHBIX BEUIECTB B BOJIE.

Pemenne 3a/1a4 1o ONEHUBAHUIO
KOJIMYIECTBA AaTOMOB HMJIM MOJIEKY B
eInHUIIe 00BEMA BEllleCTBa.

AHanmu3 TeKcTa JpeBHUX aTOMHCTOB
(Hanpumep, pparmMeHTa HO3MBI
Jlykpeuus «O npupoje Beuei») ¢
M3JI0KEHHEM 000CHOBaHUH aTOMHOM
TUTOTE3bI (CMBICTIOBOE uTeHHe). OLeHKa
yOeIuTEeNFHOCTH 3TUX 000CHOBAHHUH.
OO0BsicHeHHEe OPOYHOBCKOTO JIBIKEHHS,
sBIIeHMs TN dy3un 1 pasmmaui MexIy
HUMH Ha OCHOBE I10JIOKEHU
MOJIEKYJIIPHO-KHHETUUECKON

TEOPHH CTPOEHUS BEIECTBA.
OOBsICHEHIE OCHOBHBIX Pa3INIUi B
CTPOCHUH Ta30B, JKUIKOCTEH 1 TBEPIBIX
TeJI C UCIOJIb30BAaHNEM TIOJIOKEHHH
MOJIEKYIIPHO-KHHETHIECKOH TeOpHH
CTPOEHUS BEIIECTBA.

[TpoBeneHuE ONBITOB MO BBIPAILIMBAHUIO
KPHUCTAJUIOB IOBApPEHHOH COMIM WIIH
caxapa.

[TpoBeaeHue 1 0OBICHEHHUE OTIBITOB,
JIEMOHCTPHPYIOIINX KalLIIPHBIE
SIBTICHUS ¥ SIBJICHUE CMAUNBAHUSL.
OOBsICHEHNE POJH KaMIUIIPHBIX
SIBTICHHUH JUIS TIOCTYIUICHHS BOJBI B
OpraHu3M pacTeHUH.




Habmonenue, mpoBeeHue 1
00BSCHEHHE OIIBITOB 110 HAOJIIOICHUIO
TEIJIOBOTO PACIIMPEHNS Ta30B,
JKUJKOCTEH U TBEPBIX TEIL.
OO0BsicHEeHHE cOXpaHEeHHs 00BEMa
TBEPIBIX TEJ, TEKy4ECTH KUAKOCTH (B
TOM YHUCJIE, PA3HULIBI B TEKYYECTH JUIS
Pa3HBIX )KUAKOCTEN),

JTaBJICHHS Ta3a.

IIpoBeneHne ONMBITOB,
JIEMOHCTPHPYIOIIUX 3aBHCHMOCTD
JTaBJIEHHS BO3IyXa OT €ro 00béMa
HarpeBaHMs WM OXJIAXICHUS, 1 UX
00BsICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJIAPHOTO YUCHHUS.

AHaJIN3 IPAKTHYECKUX CUTYaLHH,
CBSI3aHHBIX CO CBOMCTBAaMH I'a3oB,
JKHJKOCTEH M TBEPJIBIX Tl

1.2

TemuoBbIe po1LIECCH

21

Temnepatypa. CBs3b
TEMIIepaTypsl CO CKOPOCTHIO
TEIUIOBOTO JBIDKCHHUS
yacTUll. BHyTpeHHss
sHeprusi. CriocoOsI
HU3MEHEHUS! BHYTPEHHEH
SHEpruu: TeIvionepenadya u
coBepieHue paboThl. Busl
TeIuIonepeaayn:
TEIUIOIPOBOHOCTD,
KOHBEKIHUS, H3ITy4ICHHUE.
KonunuecTtBo TennoTsl.
VaenpHas TEMI0EMKOCTD
BemiecTBa. TemmooOMeH u
TEIUIOBOE PABHOBECHE.
YpaBHEHHE TEIIOBOTO
Gananca. [InaBnenue u
OTBEp/ICBaHUE
KPHUCTAUINIECKHX BELIECTB.
VaenbHas TeroTa
TUTaBJICHUSL.
[Napoo6pa3zoBanue u
KoHzieHcaus. Mcnapenue.
Kunenne. Y aenpHas
TEIIoTa MapooOpa3oBaHusl.
3aBUCHMOCTB TEMITepaTyphbl
KHIICHUS OT aTMOC(HEpHOTO
TTABIICHNSI.

BnaxsocTs Bo3yxa.
DHeprus TOINBA.
VaenbHas TeroTa
CropaHusl.

IpuHIHIITEL PabOTHI
TeryioBbIx aApurateneit KI1J]
TEIJIOBOTO JIBUTATEJs.
TennoBsle nBUTATENH U
3alIuTa OKpYKaromeit
cpenpl.

3aKOH COXpaHEHUS 1
MpEeBpaLLECHUs SHEPTUU

B TCIUIOBBIX ITpoLECCax

OO6ocHOBaHME NPABII N3MEPEHHS
TeMIIepaTyphl.

CpaBHEHHE Pa3IHYHbIX CIIOCOO0B
M3MEpeHHs H KAl TeMITepaTypPhL.
Hab6mronenue v 00bsICHEHHE OIBITOB,
JIEMOHCTPHUPYIOLIUX U3MEHEHHE
BHYTpPEHHEH SHEprHH Tella B pe3ylbTaTe
TeIIonepeiaud U paboThl BHEITHUX
CHIL.

Habmoaenre u 00bsICHEHUE OIBITOB,
o0CyKAeHHe IPAKTUIECKUX CHTYAIHH,
JIEMOHCTPHUPYOLIUX PA3ITHYHbBIC BHBI
TEIJIONepeIauu: TeIUIONPOBOAHOCTS,
KOHBEKIIUIO, U3y ICHHE.
HccnenoBanure sBICHHS TEINIOOOMEHa
IPY CMEIINBaHUK XOJIOHO U ropsaeit
BOJIBL.

HalitoieHne ycTaHOBIIEGHHS TEIIOBOTO
paBHOBECHSI MEXKTy TOpsiueH 1
XOJIOTHOM BOZIOM.

Omnpenenenne (M3MepeHNE) KOJTHYECTBA
TEIIOTHI, MTOJIYIEHHOTO BOION MPH
TEII000MeHe ¢ HarpeThIM
METAJUTMYECKUM IHIHHIIPOM.
Onpenenenue (M3MepeHUe) yACTbHOM
TEIJI0EMKOCTH BEIIECTBA.

Pemenue 3aa4, CBSI3aHHBIX C
BBIYHCICHHEM KOJIMYECTBA TEIUIOTHI H
TEII0EMKOCTH TIPH TETUIO0OMEHE.
AHanu3 cutyanuil IpakTU4ecKoro
HCIIOJIb30BAHHS TETUIOBBIX CBOICTB
BEI[ECTB U MaTepuajoB, HAPUMeEp, B
LETSIX SHepProcOepeKeH s :
TEIIOM30JISIIINS, YHEprocoeperaronye
KPBILIH, TEPMO-aKKyMYJISITOPBI U T. 1.
HabGnronenune siBneHnit HcnapeHus U
KOH/ICHCAIIHH.

HccreoBanue mporecca HCapeHust
Pa3IMYHBIX KUIKOCTEH.

OObsiCHeHHE SIBJICHUI HCTIApEHUs 1
KOH/ICHCAIINK Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO yUCHHUSL.
HaOnronenue u oObscHEHHE Ipolecca
KHUTIEHHS, B TOM YHCIIC 3aBUCUMOCTH
TEMITepaTypbl KUTIEHHS OT JIaBJICHHUSI.
Omnpenenenne (M3MepeHHe)
OTHOCHTEIBHOMN BIAKHOCTH BO3IyXa.
Habnronenue npoiiecca miaBjieHUus
KPHCTAJUTMYECKOTO BELIECTBA,
HanpuMep, Jba.

CpaBHEeHHE MTPOLECCOB TUIABJICHUS
KPpUCTAJUIMYCCKUX TECI U pasMATYCHUA
[IPU HarpeBaHHH aMOP(HBIX TEIL




Omnpenenenne (M3MepeHHe) YAENbHOI
TEIIOTHI TUIABJICHUS JIBAA.
OOBbsicHEeHNE SIBJICHUH IIIaBICHUS U
KPHUCTAJUIN3AIMY Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHHUSI.

Pemenue 3agay, cBs3aHHBIX C
BBIYHCIICHUEM KOJIMUECTBA TEILIOTHI B
Ipoleccax Temonepead Ipu
IUTABJICHUH ¥ KPUCTAIUIN3ALUH,
HCTIapeHUH ¥ KOH/ICHCAIINH.

AHanmu3 cuTyanuii IpaKTH4eCKOro
NpUMEHEHHUs SIBJICHUH TIJIaBICHHS U
KPHUCTAJUIN3aINH, HapHMeD,
MOTy4eHUE CBEPXUHCTBIX
MaTepHasoB, COJIeBas Tpelika u ap.
Amnanu3 paboThl U 00bsCHEHUE
MPUHIHIA JeHCTBHUS TEIIOBOTO
JIBUTATEISL.

Berancnenne KoJIM4ecTBa TeIIOTEL,
BBIZEIISIOIIETOCS TIPU CTOPaHUH
pa3nuuHBIX BUI0B TorwmBa, 1 KITJ]
JIBUTATEIS.

O06cy)aeHne YKOTOTUIECKUX
MOCIECTBHH HCIOJIB30BAHUS
JIBUTaTeed BHYTPEHHETO

CropaHusl, TEIJIOBBIX H

THJPO3JIEKTPOCTAHIUH.
Hroro mo pasmeny 28
Pazneu 2. JiieKTpryecKHe U MATHUTHBIE SIBJICHUS
2.1. | Dnekrpuyeckue 7 DIeKTpHU3aHs Tel. HaGroneHne 1 mpoBe/ieHNE OIIBITOB
3apsibl. J1Ba pojia 31eKTpHYECKUX TI0 3JIEKTPHU3ALIH TEJ TIPH

3ap${)KeHHI)Ie TCJ1a U
ux BSaI/IMOZ[eﬁCTBI/ISI

3apsaoB. Bzaumopericteue
3apsHKEHHBIX TeJl.

3akoH Kynona (3aBUCHMOCTB
CHUJIBI B3aUMOJCHCTBHUSA
3apsHKEHHBIX TEJ OT
BEJINYMHBI 3apsI0B
PaCCTOSIHUSI MEX]TY TEJIaMN).
DeKTpHYecKoe MoJIe.
HanpsoxénHocTs
NIEKTPUIECKOTO MOJIS.
[MpuHIMn cynepno3uunu
9JIEKTPUUECKUX MOl

(Ha KaueCTBEHHOM YPOBHE).
Hocurenu snekrpudeckux
3aps/I0B. DIeMEHTapHBIN
9JIEKTPUUECKUI 3apsi.
CrpoeHue aToma.

HpOBO)IHI/IKI/I U OJUDJICKTPHUKH.

3aKOH COXpaHEHU
9NEKTPHYECKOTO 3apsiia

CONIPUKOCHOBCHUH U MHIYKITUCH.
Habmonenre u 00bsicCHEHHE
B3aMMOJICHCTBHS OJHOMMEHHO U
Pa3sHOMMEHHO 3apsHKEHHBIX TeJl.
OO0BsicCHEeHHE TPUHLINTIA AEHCTBUSA
JNIEKTPOCKOTIA.

OOBsiICHEHHE SBICHUN dJICKTPH3ALUT
MIPU CONPUKOCHOBEHHHU TEJ U
MHIYKIHEH ¢ UCTOIb30BaHHEM 3HAHUI
0 HOCHUTEJISIX SJICKTPUUYCCKUX 3apsI0B B
BEIIECTBE.

Pacnio3naBanue u 00ObsICHEHUE SIBICHUI
AIIEKTPU3AINHU B TOBCEIHEBHOM KU3HH.
Hab6mronenue v 00bsICHEHHE OIBITOB,
WLTIOCTPUPYIOMINX 3aKOH COXPaHEHHS
JJIEKTPUIECKOTO 3apsia.

Habmo1eH1e OnbITOB 110
MOJICTTUPOBAHUIO CHUITOBBIX JINHUI
AIEKTPUIECKOTO TIOJIS.

HccnenoBanue nelCcTBUS
AIIEKTPUIECKOTO OIS Ha IPOBOAHUKH U
JINDJICKTPHUKH




2.2 TTocTostHHBII 20 DNEeKTPUYECKH TOK. HaOnronenne pa3imvHbIX BUIOB
EKTPUIECKHUH TOK VYcnoBus CymecTBOBaHHS JEUCTBUS HIIEKTPUIECKOTO TOKA U
IEKTPUIECKOTO TOKA. oOHapy>KeHUEe 3TUX BUIOB AEHCTBHS B
VIcTOYHUKY IOCTOSIHHOTO MOBCEIHEBHOM >KU3HH.
TOKa. [elicTBus HabmoaeHre BO3HUKHOBEHHUS Ta30BOTO
INEKTPUIECKOTO TOKA paspsizia U 3IEeKTPUIECKOTO TOKA B
(TemnoBoe, XUMHUYECKOE, JKHJKOCTU
MarHuTHOE). COopKa 1 UCIIBITAHUE 3JIEKTPUIECKOM
DIeKTPUIECKHH TOK LEeTTH TOCTOSTHHOTO TOKA.
B )KHJIKOCTSIX 1 ra3ax. H3mepeHne CHITBI TOKA aMIIEPMETPOM.
DnexTpudecKas Iemb. H3mepeHue 21eKTpHIecKoro
Cuna ToKa. HAIPsDKEHHST BOJIBTMETPOM.
DnexTpudIecKoe ITpoBenenne n 0OBICHEHHE OIBITOB,
HarnpsHKeHHe. JIEMOHCTPUPYIOLINX 3aBUCHMOCTb
CormpoTusieHne 3MEKTPUIECKOTO COMPOTUBIICHHS
MIPOBOTHHKA. MPOBOJHMKA OT €TO JUIUHBI, IIONIA 1
VY nenbHOE CONPOTHUBIICHNUE MONEPEYHOTO CEUSHUS ¥ MaTepuaa.
BEIIIECTBA. HccenoBanne 3aBUCHMOCTH CHIIBI TOKA,
3akon OMa 1151 yyacTka MPOTEKAIOIIETO YEPE3 pe3UCTOpP,
neru. [TocnenoBarensHoe U OT CONIPOTHBIICHHUS PE3UCTOPa 1
napajuieJIbHOE COSANHEHHE HaIpsDKEHHs Ha pe3nCTope.
MIPOBOJIHHUKOB. ITpoBepka mpaBuiIa CIOXKEHUST
PaboTa u MomrHOCTB HanpsKEHUH MPU MOCIe0BaTEIbHOM
EKTPUIECKOTO TOKA. COEIMHEHUH JBYX PE3HCTOPOB.
3akoH /xoymns—JIenna. [IpoBepka npaBuia A CUIIBI TOKA
DIeKTpUYECKHE LEH 1 IPY NTapajuIeIbHOM COSANHEHUN
TOTPEOUTEIHN IEKTPUIECKOH | PEe3UCTOPOB. AHAIIM3 CUTYaINi
SHEPIHU B OBITY. [IOCNIE0BATEIbHOTO 1
KopoTtkoe 3ambIkanue HapajuIeIbHOTO COSANHEHHS
MPOBOJHHUKOB B JOMAIIHUX
JNMEKTPUIECKHX CETSX.
Pemenne 3amau ¢ ucrons3oBaHueM
3akoHa Oma u hopmyn pacuéra
ANIEKTPUYECKOTO CONPOTHBICHUS TIPH
[OC/IE0BaTEeIbHOM U NMapajlIeIbBHOM
COETMHEHHH POBOTHHUKOB.
Omnpenenenne paboTHI AEKTPUIECKOTO
TOKa, IIPOTEKAIOIIETO YePe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH
3NIEKTPUIECKOTO TOKA, BBASISIEMON Ha
pesucrope.
HccnenoBaHye 3aBUCHMOCTH CHJIBI TOKa
4epes3 JIaMITOYKY OT HalpsDKEHUS Ha
Heil. Onpenenenune KII/I HarpeBatens.
Hccnenopanue npeodpazoBaHust
SHEPI'HM MPH MOABEME Ipy3a
3NIEKTPOJIBUTATEIIEM.
OOBsICHEHHE YCTPOICTBA U IPHHIAIIA
IEUCTBUS JOMAIIHUX
3NIEKTPOHAT PEBATENHHBIX MTPUOOPOB.
OOBsiCHEHHE IPUINH KOPOTKOT'O
3aMBIKaHHs ¥ MPUHIUIA JeHCTBHS
IUIaBKHX MPEOXPaHUTEIICH.
Pemienue 3a1a4 ¢ UCIONB30BaHUEM
3akoHa JDkoynsi—JIeHna
2.3 MarHuTHBIC SBICHHS 6 [NocTostHHBIE MarHUTEL. HccnenoBanne MarHUTHOTO

BsanmoeiicTBue
IMOCTOSIHHBIX MarHHWTOB.
MarnuTtHoe noJie.
MaruuTtHoe mnoJjie 3eMJI U
€ro 3HaUYCHHE TS J)KU3HU
Ha 3emiie. OmbIT Dperena.
MarauTHoe 1oJie
AIEKTPUIECKOTO TOKA.
IIpumenenue
3JIEKTPOMArHUTOB

B TexHUKe. JlelicTBre
MarHUTHOTO TOJIS

Ha MPOBOJHHUK C TOKOM.
DJIeKTPOIBUTATEIb
IIOCTOSIHHOT'O TOKA.
Hcnons3oBanue

B3aMMOJICHCTBHS MOCTOSTHHBIX
Mar"HuToOB.

I/ISy‘{eHI/Ie MArHuTHOTO ITOJIsA
IMOCTOSAHHBIX MAarHuTOB IIPU UX
00BEIMHEHNH U pa3/Ie/ICHHUH.
HccnenoBanne MarHUTHOTO
B3aMMOJICHCTBHS TOCTOSTHHBIX
MarHuToB.

HW3y4eHne MarHuTHOTO TOJIs
IMOCTOSAHHBIX MAarHuTOB IIPU UX
00bEAMHEHNH U pa3/Ie/ICHUH.
l_[pOBe)lel-me OIIBITOB IO BU3YyaJIn3allun
I10JIA IMOCTOSIHHBIX MAarHuTOB.
I/ISy‘{eHI/IC SBJICHUA HAMarHu4YuBaHUs
BEIIECTBA.




3HeKTpOI{BHI‘aTeJ’IeI71
B TCXHUYCCKUX yCTpOﬁCTBaX
1 Ha TPpAHCIIOPTE

Hccnenopanue aeicTus
JJIEKTPUYECKOr0 TOKa

HAa MarHUTHYIO CTPEJIKY.

IIpoBenenue onbITOB,
JEMOHCTPUPYIOLINX 3aBUCHMOCTD CHIIBI
B3aHMOJIEHCTBHsI KaTyLIKH C TOKOM H
MarHuTa OT CHJIBI U HAlpaBJIECHUS TOKa
B KaTyIIKe.

AHanmu3 cuTyanui IpaKTH4eCKOro
NpUMEHEHHs 3JIEKTPOMarHuToB (B
OBITOBEIX TEXHUYECKHX YCTPOICTBAX,
MPOMBIIUIEHHOCTH, METUIINHE).
N3yuenue neiicTBUSL MarHUTHOTO OIS
Ha IMPOBOJHUK C TOKOM.

N3ydeHnne neicTBUsI 371€KTPOABUTATENS.
Wzmepenune KI1J] anekTpoaBUratensHoi
YCTaHOBKHU.

PacnozHaBaHue U aHaIU3 pa3IUYHbIX
IIPUMEHEHHUH AIIEKTpOgBUraTeie
(TpaHCIIOpT, OBITOBEIE YCTPOMCTBA H

1p.)

2.4 DneKTpOMarHuTHa HHAYKIHA | 4 Omnsitel Qapanes. SIBaenue OIBITHI 10 UCCIETOBAHUIO SIBJIICHUS
3JIeKTPOMArHUTHOM 3JEKTPOMArHUTHON MHIYKIHU:
uuaykiyu. [pasuio Jlenna. HCCIIEI0BaHNE U3MEHEHHI 3HAUCHHS U
DJeKTporeHeparop. HAIpaBJICHUs] HHIYKIMOHHOTO TOKa
CnocoOB! oty 4eHust
JJIEKTPUYECKON SHEPrHH.
DNeKTPOCTaHIINU
Ha BO300HOBIISICMBIX
HMCTOYHHKAX HEPTHU

HWroro no pazaeny 37

PesepBHOE Bpems 3

OO0I1ee KOJUIECTBO YacOB I10 68

porpaMme.

®U3UKA, 8 KJIACC
2023-2024 YYEBHBIN I'OJl
TEMATHUYECKOE IINTAHUPOBAHUE

YUYEBHOT'O MATEPHUAJIA
Ne n/m HaumeHoBaHuUe ri1aB U TeM (KOJIHYECTBO YaCOB) IlnanoBbIe
YPOKOB CPOKH
I'naga 1. TensoBble siBeHust (28 yacoB)
1 Wncrpykrax mo Th Ha ypokax ¢usuku. Temnosoe npmwxenue. Temnepatypa. 04-08.09.2023
2 BHyTpeHHss SHEpIHsl. 04-08.09.2023
3 CriocoObl n3MEHEHHsI BHYTpEHHEH SHEPTHH Tea 11-15.09.2023
4 Bup! Termonepenaun, Temmonposoaaocts. Konsekuus. M3nydyenue 11-15.09.2023
5 OCo0eHHOCTH pa3IMYHBIX CII0co00B Teruonepeaaun, [IpuMeps! Tenonepeaadn B IpHpoae 18-22.09.2023
U TeXHHUKE
6 KomnuecTBo Teruiorsl. EAMHALBI KOJIMYECTBA TEIIOTHI 18-22.09.2023
7 YV nenbHas TEMIIOEMKOCTh 25-29.09.2023
8 PacueT koJruecTBa TEIIOThI, HEOOXOAUMOTO Ui HATPEBAHUS U BBIJIEIIIEMOTO0 UM TIPU 25-29.09.2023
ocTbIBaHMHU. Pelienue 3amau.
9 Jlabopamopnas paboma Ne 1 « Cpasuenue koruwecmea meniomsl Npu CMeUU8AHUU 800bl 02-06.10.2023
PA3HOU memnepamypboiy
10 Jlabopamopnas paboma Ne 2 «Mzmepenue yoenvbHoll menioemKochu meepoo2o menay 02-06.10.2023
11 OHeprus TOIUIHBa, Y AeNbHas TEeIIOTa CTOPAHHs 16-20.10.2023
12 3aKOoH COXPaHEHHUS U MPEBpPaIlEeHHs YHEPTUH B MEXaHWYECKUX M TEIJIOBBIX MPOIIEccax 16-20.10.2023
13 [TosTOpeHue u 00001IeHHE 10 TeMe « TemIoBbIe SIBICHUS 23-27.10.2023
14 Pemrenre 3a1a4 1mo TeMe « TemIoBhIe SIBIICHH 23-27.10.2023
15 Koumponvnas paboma Ne 1 «Tennosvie signenusy 30-03.11.2023
16 ArperaTHbIe COCTOSIHHS BelllecTBa, [L1aBieHne 1 0TBepIeBaHNEe KPUCTAINTHIESCKUX Tell. 30-03.11.2023
17 I'paduk ruraBneHNs U OTBEpACBaHHS KPUCTAJUTMYECKHIX TEN. Y IeTbHAS TEIUIOTa TUIABJICHHSI. 07-10.11.2023
18 CrniocoOBbl pacyeTa KoJIM4ecTBa TEIIOThI, HEOOXOJMMOTO JIJIS TUIABJICHHUS BEIISCTRA. 07-10.11.2023
Pemienue 3anau
19 Ilposepounas paboma 3a 1 mpumecmp. Omxpoimulii mecm 13-17.11.2023
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I/IcnapeHI/Ie. Haceimenasii 1 HEHACHIIEHHBIN mnap. HOFIIOILIGHI/IC OHEPTUU IIPpU UCTIAPCHUUN
JKUJAKOCTHU U BBIACJICHUEC €€ IPU KOHJACHCAIIUH I1apa.

13-17.11.2023

21 Kunenue. 27-01.12.2023
VY nenmbHas TemIoTa napooOpa3oBaHUs U KOHJICHCAIHH.
22 BuakHocTh Bo3ayxa. Crioco6sl onpeieeHust BIaKHOCTH BO3ayXa 27-01.12.2023
23 Jlabopamopnas paboma Ne 3 «Mzmepenue 61axcnocmu 8030yxa» 04-08.12.2023
24 Pabora rasa u mapa npu pacmuipenu. /IBuratens BHyTPEHHETO CTOPaHHs 04-08.12.2023
25 ITaposast Typ6una. KI1JI TensoBoro asurares. 11-15.12.2023
26 IMoBTOopenue u obobuIeHHe M0 TeMe «/I3MeHeHne arperaTHbIX COCTOSIHUI BEIIECTBa» 11-15.12.2023
27 Perrenne 3amau mo TeMe «V3MeHEHHE arperaTHbIX COCTOSIHHUM BEIIECTBa» 18-22.12.2023
28 Koumponvras paboma Ne 2 « U3menenue acpecamuuix coOCmosHUIL gelyecmeay 18-22.12.2023
I'naBa 2. JyekTpuyeckue siBjieHust (27 yacon)
29 OnekTpu3anys Tl NpH CONIPUKOCHOBEHUH, B3auMonelicTBue 3apsukeHHBIX Tell. [IBa pona 25-29.12.2023
AIEKTPUIECKUX 3apPsI0B
30 DIEKTPOCKOI. DICKTPHYECKOE MOJIC 25-29.12.2023
31 J1enuMOoCTb AIEKTPUUECKOTO 3apsaa. DiaekTpoH. CTpoeHUE aTOMOB
32 OObsICHEHHE NMEKTPHUCSCKUX SIBJICHHUN
30 ITpoBOAHMKH, MOJTYIIPOBOAHUKH U HEHPOBOJIHUKH 3JICKTPUYCCTBA
31 OneKTpuIecKHi TOK. VICTOUHHMKH IeKTPHYECKOro TOKa
32 DJekTpryecKast [ellb U ee COCTaBHBIE YaCTH. DIEKTPHUYCCKIH TOK B MeTalIax
33 JleficTBUs AIEeKTpUUECKOro Toka. HanpasiieHue 31eKTpuIeckoro Toka
34 Cwuia Toka. Enunauibl cuisl Toka. Amnepmerp. M3MepeHue cuiibl Toka
35 Jlabopamopuaa paboma Ne 4 « Coopxa snekmpuieckotl yenu u usmepeHue Cuibl moka é eé
PA3NUYHBIX YYACHKAX)
36 DnexTpuyeckoe HanpspKkeHne. EIUHNIb HanpspKeHNsT
37 BombT™metp. M3Mepenne HanpsbkeHHs. 3aBHCUMOCTD CHIIBI TOKa oT HampspkeHust.
Jlabopamopnas paboma Ne 5 « H3mepenue HANpA#CeHUs HA PA3TUYHBIX YUACIKAX
INEKMPULECKOU Yenuy
38 DJIeKTpUYECKOE CONPOTUBIICHUE IPOBOJHAKOB. EMHUIIBI conpoTHBIeHHs. Y IebHOe
conpoTuBieHHe. PacyeTr colpoTuBIIeHHs IPOBOIHUKA
39 3akon OMa 11t yJacTKa [enu
40 Peocrarsl. Jlabopamopras paboma Ne 6 «Pe2yiuposarue cuibl moka peocmamomy
41 Jlabopamopuas paboma Ne 7 «Mzmepenue conpomusnerus npo8ooOHUKa npu nomMouu
amnepmempa u eorvmmempay. Pemenue 3anay
42 [NocienoBaTeabHOE COSMHCHUE MPOBOTHUKOB
43 IMapajulenbHOE COEAMHEHUE TIPOBOJHUKOB
44 3akoH OMa [T y9acTKa ernu. MeToabl pacdeTa OCHOBHBIX ITapaMeTPOB
IOCJIEI0BATENIBHOTO M IAPAJLIEIFHOTO COSIMHEHHS TPOBOIHUKOB. Penienne 3aaa4
45 KontponbsHas padora Ne 3 mo teme «Dnekrpudeckuit Tok. CoeTUHEHIE TPOBOTHUKOBY
46 PaboTa 1 MOIIIHOCTB JIEKTPHUUECKOT0 TOKA
47 Enuuuiel paboThl 37€KTPUIECKOTO TOKA, IPUMEHSIEMbIC Ha TIpaKTHKE. JlabopamopHhas
paboma Ne 8 «Hsmepenue mownocmu u pabomel MoKa 8 NeKMPUHECKOll 1amne»
48 HarpeBaHne npoBoIHHKA YIEKTPUIECKUM TOKOM. 3akoH Jxoyis-JIerHna.
49 Konnencarop
50 Jlamna HakanmuBaHus. DJIEKTpUUECKUe HarpeBaTeabHble Nprubopbl. KopoTkoe 3aMbikaHue.
[penoxpanutenu
51 IMoBropeHue 1 0600LIeHNE IO TeMe «DIEKTPHIECKUE SBICHUSD
52 KontponpHast pabora Ne 4 mo Teme «IIeKTpudecKue sBICHU
53 MarnauTtHoe nojie. MarHuTHOE 1oJIe NPSIMOTrO TOKAa. MarHUTHbIE JIMHUU
54 MarHuTHOE ToJIe KaTyIIKH ¢ TOKOM. DIEKTPOMAarHUThHl U HX IPUMEHEHHE.
Jlabopamopnas paboma Ne 9 « Chopxa sn1ekmpomazHuma u Ucnvimanue e2o 0eiucmsusy
55 ITocTostHHBIE MATHUTEI. MarHUTHOE IT0JI€ TOCTOSIHHBIX MAarHUTOB. MarHuTHOE 1oJjie 3eMiIn
56 JlelicTBHE MAarHUTHOT'O TOJI Ha IPOBOJHHUK C TOKOM. DJIEKTPUUECKHUNA ABUTATENb.
Jlabopamopnas paboma Ne 10 «H3yuenue snekmpuieckozo 0gueameisi ROCMOSHHO20 MOKA
(Ha modenu)y
57 [ToBTOpenne n obodmIeHNe 1O TeMe « DIEKTPOMATHUTHBIE SIBICHHUSDY
58 KontponsHas padora Ne 5 « DneKTpoMarHuTHBIE SIBICHUSD
I'naBa 4. CBeToBbIe siBJ1eHNs (8 YacoB) Di1eKTPOMATrHUTHASA MHAYKIHS (4 yaca)
59 OmnbiTel Papases. SIBneHue snekTpoMarHuTHOH uHaykimu. [Ipasuno Jlenna.
60 DICKTPOreHEPATOP.
61 CniocoObl NOTy4eHHs JJIEKTPUUECKON SHEPTUU
62 DJEeKTPOCTaHIIMU Ha BO3OOHOBISIEMBIX HCTOYHHUKAX YHEPTHH.
63 TToBTOpeHue n 06001IeHHE TT0 TeMe «DIEKTPOMArHUTHAS HHITYKIIHS
64 IloBTOpeHue n 06001IeHHE Kypca § Kiacca
65 HMroroast KOHTpOJIBHAs PadOTa.
66 Pezeps
67 Peseps




68 | Pezeps
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